(Linear Inequalities)

** Mathematics is the art of saying many things in many
different ways. — MAXWELL*»

5.1 ‘{W(Introduction)
feell hensti o gq Tk =1 3R & =R ARET & G ol qen Infsser Jei i GOt
o URafda ik s 1 W@ ok &1 376 TR Aikdsh | TWEd: 78 999 331 € fR
“o TRk WAl Shi Hed Ueh IO oh ® § qREfqd i THel 2" SE0m:
3Maeh! shenl o wefi fornfSai 1 S=E 106 U W wH B, SUHT Hem W IMferhan
60 s = &t =1 <A T Rl €1 7l ' U9 %o fied € e < (3 %m),
> (@ afe), ‘< (W H7 71 aWeR) >’ (Y Afersk a1 SR Fog 997 8 €1 3% e
MR (Inequalities) Fed &

T M W, TH Wk A < = AREN k1 Waw SriHeme w1 Seagq wi|
SRS 1 3Tz fagm, iU, TifeTeh!, SeaHeRl IR (optimisation problems),
HAYTE, TR 3 | Helfed FEensl 1 8 % § 3fedd SuAn 2

5.2 Wﬁaﬂﬁ (Inequalities)
7Y fefafed fofml ® ffEr #@ o
(i) T 200 TH& TR oA TS o faw SR S @, "o 1 R o Yokl |

U= &1 Tk fohell =19 o Tohe 1 god 30 T 21 AR x 3Tk 5N B T A

% Uopdl ! HEA ol ek LAl 21, d Uk g @9 I T AR 30 x TIF B

Fiifer SH =19 i Yohel § & WA € AT o8 200 TIF i GO R A1 @
TET H @ (FA?) | A
30x <200 . (1)
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Ted: A (i) iR el €, it 3EH WHaT (equality) 1 TEg (=) & B
(i) Y@M % 9@ 120 ¥ € o o7 5w W 9 U @deT wed 21 TR #
T 40 T 3R U9 1 e 20 T 1 59 feufa | afk o gr w{i) T e
& x A1 U T G&A y B @ 39k G &I Hi T H/a FFART (40x +20y) T
21 39 YK 8H U € R

40x + 20y <120 .. (2)
Fiifer 5@ feafa o @ 1 T ot g stfasran 120 T3 21 eam ST wem (2)
& 9T B

40x + 20y < 120 . (3)
AR 40x + 20y = 120 .. (4)
FHUA (3) THIHL TE ©, STk HUA (4) THIHIOT B1 SUE He S (1), (2) qen
(3) arEfent FHea
UiTer 1 U ST9iHeT, I andfas WEeT A1 § siSig sl | <0, >, < AT S’
o g o 7am @ sl €

3<5; 7> 5 oS HEHATeh TATHeRT o IR0 & waih

Xx<5,y>2x 2 3, y< 4 TN InfeIen (=ich ) 2TEMHeRT & ST 2l
3<5<7(WIRA TS5, 39 a7 WA R),3< x<5 (38 Ugd 8x, 39 w81 A1
TR B 9 5 W B B) A2 <y < 4 Tg-srafuam & g 2
R & B T I fEfafed ©

ax +b<0 .. (5)
ax +b>0 ... (6)
ax +b<0 .. (7)
ax +b=20 .. (8)
ax + by <c .. (9)
ax + by>c ... (10)
ax + by <c .. (11)
ax +by = ¢ .. (12)
ax* +bx +c<0 .. (13)
ax* +bx +¢>0 (14)

FAE (5), (6), (9), (10) 3R (14) Ghifyem smfuend qen wAF (7), (8),
(11), (12) &R (13) rEfher wear €1 4% ¢ 2 0@ df %HH (5) ¥ (8) %
1 rafied U =R AR x & ok @it € IR afk ¢ £ 09 b £ 08 @ HHi®
(9) @ (12) % 1 fFRId T =R TREF x g y o Waw sr@find €

FHE (13) R (14) *1 @ffed Waw 72 €| aeaa & g8 Th =X AR 1 &
mmﬁ%,maiﬁ
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39 A § BH ohad Uk =R R § =X AR o ek TEfHws
T H|
53 U X UHT oF aeh AR &l sioRTiude et 3 SHehT

et fegur (Algebraic Solutions of Linear Inequalities in One
Variable and their Graphical Representation)

STYRT 5.2 o a1 (1) 31 30x < 200 R fo=R FifSw) e 3, ff ==l x =mea
o Yohel 1 HE I oFE Ul 2
TIA: x Tk RN quiieh 1o fo=1 T &1 gk )
TH TR 1 a7 9eT 30x 3R <@l uel 200 2l

x=07% forg, am@r 9&1 =30 (0) =0 < 200 (T 9&), Sifeh & 2

x=17% foru, s 9er =30 (1) =30 <200 3@ 9&7), Sifeh & 2|

x =27 fau, am@f 981 =30 (2) = 60 < 200, S & =T B

x =37 faw, am@f 981 =30 (3) = 90 < 200, St o = 2B

x =47 fau, @ 9a1 =30 (4) = 120 <200, s fh T 2l

x =57 faw, @ 9ar =30 (5) = 150 <200, s fF ¥ 2|

x=67% o, o w&r =30 (6) = 180 < 200, St foF T B

x =77 fau, s/ 9ar =30 (7) =210 <200, s & @ 2l

Sude fefa o en i @ for Swdea Sl &l W %Y H o x o 0E
ael 0, 1,2,3,4,5 36 &l x & 37 GF &l S 4 @R i Th FF HUF
T B, S STHIHERT R To1 shed 81 IR §q==d {0, 1,2, 3,4, 5,6} &l 81 Tq=
Fed Bl

TH YR, eh =L AR o forel Sr@fifent &1 g, =) U1 &1 o8 A1 €, i 38 Th
T FHYA I Bl

T SUdEa STEfHeRT &1 A LT AR et faf¥’ (trial and error method) ¥ <
fran B S eifren gfawrse @l @)1 Trea: gg fafy sifus @Ha o ol qen
FHefi-heft FHeT T el ¢ BH STEHRIS oh B oh foly i TS A HHES
Teheiieh hi STEYThdl €| SOY Tecl B TeHish STaffentell o o oI Tured diad =fey
AN SIS 1 Bl HLd THT ST (901 1 TE e HEA =MEqY
MYeh! TR BN foh ek qHienton 1 81 hid @0 ed efetad Fami s qeH
# 2
T 1 ek SR o <A Ul W HHE SeA Sl (St SeE) S Fehdl B
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o 2 Uw TRl o AT 9l H SEE YW gest 9 N (e 9rT) fRar s
Tehal 21
STITHeRTST Sl T hid T TH TH: TR (991 1 9o qen 99 2 ° | qened &
Y HId B AR T 3a1 ¢ TR monees et o srfhent o < gal i Ton (7
) FE W TR % R R 8 S (e < F >, < > T R
&= S ©) | gEeht SRl e qeal 9w @

3>2 9efeh —3<-2

—8<—7 W@ (-8) (-2)> (-7) (-2), Aq 16 > 14
T YHR SEHEES # 7 w3 & fau gn fHefafed faa 1 Scom w1 €
e 1wk rfaeRT o <A gel o, st o fagl s yenfaa fey famn aum e
SEl (tean weE) S Hhdl 2l
Trem 2 fordt srafiert o HT Tall Sl THM AR Ses | Ton (A 9 fRE
Tkl €1 g SHI Y&l i GHM FOMcHS T & TN (A1 AN, HId G TRl ok
g aeqER afEfda s fTu i 2
T 379 T9 FF SN W 9K F T

FETET0T 1 30 x <200, I & A HIfST ol
() x T hd GeAT 2
(i) x TH oI T

TA FE T fF 30.x <200
wﬂ<@ (ﬁ'q'q 2)

30 5030
A x < @

(i) mx@%m%
a9 feufa o x o frefafad 9 %oF & 9 % 2
x=1,2,3,4,56
AEfHeRT %1 B W=aA {1,2,3,4,5,6} ©
(i) & x Tk QUi ©
Tred: 3 fefa o 5y w7y swfient & & 2
ww—3,-2,-1,0,1,2,3,4,5,6
TEfHeRT 1 B Tq==T {...,-3,-2,-1,0,1,2,3,4,5,6} ©
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FETETUT 2 BA HIGT: S5x-3<3x+1, S

(i) x T Ui 2 (i) x T RdlgH G B
o1 feaw ®, foF 5x 3 <3x+1

AU Sx 3+3<3x+1+3  (FEw 1)

AUl Sx < 3x +4

HYEl Sy —3x<3x+4-3x (Fam 1)

YAl 2x <4

AU x <2 (Frm 2)

() & x Tk g @1 39 feufa o fxu o srafivs & &
e—4,-3,-2,-1,0,1
Id: B WA (.., -4, -3, -2, -1,0, 1}

(i) & x Uk et G 21 59 fefa ® srafent &1 gty <2 9 o 21 3hH
e ® fop 2 @ OIS Hw oo @l STHiHRT % gl §| 3Ad: W 1 A
T (— 0, 2). B
T STAMHHIS o T Whd TEASH, IUIhl e Sdfaeh S oF Teadl W
o neh 1 fopT €1 T ST qeh 311N a1 7 8, €9 TH A W STHiHentan
T ardfas Gt & gq=ad § g 9 S|
FETETOT 3 A hISIT 4x + 3 < 6x +7.
T A fFdx+3<6x+7
SIRE]] 4x — 6x < 6x + 4 — 6x
SREI —2x<4 AT x > — 2
Fuiq 2 W 9 WA adtas gend, Ky T st & g € o : vd aqead
(-2, ) @I
5-2x _x

<>-5
3 76

JETE0T 4 BA HIWY

5-2x x
<

1 89 o © T 3 E—S

T 2(5-2x) £ x-30
a 10 -4x <x-30

a —5x<-40,
a0

x =8
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uiq T THE odfoeh e W 8 ¥ el A1 aeR ¥ d: TH STEiHen o we
x[[8, o)

SETETUT 58A BT 7x + 3 <5x+9 T 30 TA I G&A W@ W ATf@d Hife)
T BH A ® Tx+3<5x+9

T 2x <6 x<3
T W@ R 3% oW fEfafad geR 9 9| o) gehd € (STeRfa 5.1)1

<|||||||?|||>
4-3-2-1 0123456
3R 5.1
3x—4 _x+1 .
SR 6 T R — zT—lamwwﬁm%@maﬂéf@aW|
3x—4 _x+1
>= -]
2 4
- 3x—4>x—3
2 4
A 20Bx-4)=2(x-3)
a0 6x—8=2x-3
a0 525 or x=1
T W W 3 BW frefafed yhR 9@ efih o gend @ (i 5.2):
<|||||’|||||>
4-3-2-1 0123 456
3TTeR{e 5.2

SEETOT 7 e X1 o 9¥H 6 9 fgdid 93 bl qhensti § U o % s 62 3R
48 T1 98 <dH 3k Fq Hifer, 58 =i wlen & W) 97 B 60 3fF T <A
A 9T T Gh|

ol HH oitee for BT anfier afien § x 3Tk 9w s 21

62+48+x
_ >
3
A 110 +x2 1803 x> 70
T YR IH A FI AMMh T H A9 70 31k I i =M

60
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SEEIUT 8 AN faum Hemew % U@ g F[ s, {5 <A weAnd 10 9 §€
B, 3 37T AR 40 9 FH B

zol oM forn fF 1 wara fawn gk st | st fawm gemn x 21 3 YR g
faom He@ x + 2 81 YTAER

x> 10 (1)
qam x+(x+2)<40 .. (2)
(2) ! B T WEH U © %

2x+2 <40
T x<19 )
(1) 3R (3) ¥ frd o2 &

10< x <19

39 YR o e x o e1efiee | 10 3R 19 & st € gafay g g9e arefie s
(11,13), (13, 15) (15, 17), (17, 19) I

gyATeet 5.1

1. & HINTC : 24x < 100, 57

(i) x TF WA e 2B (i) x TH Yo 2
2. B ST -12x > 30, &

(i) x TF WA e 2 (i) x TH o 2
3. B HINW: 5x-3 <7, 59

() x TH quil (i) x TH dRfas e B
4. T HIWT : 3x+8>2, 54

() xTH gl (i) x U drdfas @ 2l
fAfafad 91 5 ¥ 16 T aRdfas S x o U ga Hifeg:
5. dx+3<6x+7 6. 3x—-T7>5x-1
7. 3x—1)<2(x-3) 8. 3(2-x)=2(1—-x)

X X X_ X

Cox+o+= <11 S |
9. X+ 10 >
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11.

13.

15.

Tfora

?a()c5 2) < 5(23 x) . ;E‘ZHLHZ (x=6)
2(2x+3)—-10<6 (x—2) 14. 37-Bx+5)>9% -8 (x—3)
x_(5x-2)_(7x-3) Lo QxmD) (r-2)_(2-x)

4 3 5 ’ 3 4 5

T 17 ¥ 20 T Hi STHHEERT HT 8 A DIGT qq 3= G W W 3Tefad
Hifera|

17.

19.

21.

22,

23.

24,

25.

26.

3x-2<2x+1 18. 5x-3>3x-5

X (5x=2) (7x-3)

2 3 5

G = Teelt 3 ek Tem H 70 IR 75 ik W fHU ) 9% FAdH ik A it
o o7 ol the qhen o IR 60 3 1 IAqH STHd WId F Toh|
et Teaswy | U 'A' TR % fau % =fd gt o adenst (Y 100
o W) | 90 3 A1 Afereh 3 1 WA U HIAT AEY| AE A o JoH =R
wiensT % Wik 87, 92, 94 3R 95 § o 9% AT ek TNd hifT Y TSt
T H T ek Al 36 UIeFsRA H U 'A' aiuii

10 ¥ %H AN fawd Gestl o T8 g A1d eI fSeh ared 11 9 sfue
Bl

FHHNG 9 FEAet oh TH I Aa i, 6 § To&0® 5 9 92 8, a1 SR
AMEHA 23 | FH B

Tk IS 1 o o€ Sl W B S 1 A T S 9 IS B e oS
Tord 9t o ¥ 2 U HA B) TG G T A 6 A1 B ifg Steifen By
1 URAM aH 61 W R

T AfR 91 Tt e Wi B W A Argal e Jedr ¢ g e ged Bt
e ¥ 3 I A iR T TR Hed B e w T | Ho B A
1 Huifaa wargal @ €, g o el TR THS W w9 9 5 It et
e 712

3(1-x)<2(x+4) 20.

[Fﬁﬁfﬁﬂﬁ@@ﬁ%aﬂéaﬁmxﬁﬁ,ﬁﬁ(x+3)Wﬁ?%@ﬁmziﬂi

R fR THST FT FAEA T T UBR x + (x + 3) + 2x < 91 A
2> (x +3) + 5]
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fafaer 3argvor

SETETUT 9 B HieY — 8 < 5x—3<7.

T 39 feurfa o =aR o o) sEfe — 8 < 5x— 3 3 5x—3<7 €1 3% BH HYU-Hi¥
T HET AR T TH XU T SEfHedT oF Wem § W’ URT x H [Nk Tk SAM
ed 2l

B AEIGACAED _8<5x-3<7
a0 S5<5x<10 AT-1<x<?2
5-3x
IETEI0T 10 A hifSE — 5 < <8.
5-3x
T FAe fR -5 < 5 <8
7 10<5-3x<16 A —15<-3x< 11
11
q 52x=2—- —

3
ISR _T“s;cssa‘mmﬁ%ﬂmm%l

sargor 11 frafafaa smfge-fama ot ga sifaa:

3x-T7<5+x .. (D)
11-5x<1 - (2)
3R 3% e W@ W AefEd SIfu)

& SRt (1) ¥ 89 Ww i @

3x-7<5+x

70 x<6 .. 3)
srafeRt (2) @ off &9 ww R §
11-5x<1
a0 -5x<-10
a x=2 .. (4)
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e He W@ W (3) qe1 (4) I AeifEd X dl B9 UMW © R oy o I9atTs 9=
2HF TR A2 W AS F 6 W BIEE W AR 5.3 | Tl wiehl @ g w=i¥ fory
T 2l

S
® >

<€ O

— e ——+—+—>
-1 01 23 456 789

3MMHfas5.3
31q: 3TafhenT fehTa o1 B arEdfesh HE&A x, 2 o SeX A1 2 W el 3R 6 W B 2
39 JhR 2 <x<6.

ST 12 TR 9am o W o TRl oF Uk faerdd o1 draEE 30° AfeweE iR
35° Afewad & " € WAl 81 BRARES 9 W AEE 1 IRE 6 Sty afg
YT ¥ wRAeEe M W qiEdT g

5
C=g F-32)
2, S8l C 3IR F oho1; aI99 i 3191 QfcTsd a1 319 $RAeRe ¥ Meid &\ 2l
7 9@ f 30<C <35

5}
C=

5 (F—32), @ T g9 1M €,

5
30< 3 (F-32)<35,

a ) 30<(F-32)< ) 35
- x _ - x
5 ( ) 5

A S4<(F-32)<63
a0 86 < F <95.
9 YHR A9 T A= IRER 86° F 9 95° F 2

SEETOT 13 U Tl o U9 3R % 12% faered o 600 ferex €1 3 shifse fo
30% 7% arel faerem o fohan ferex sod faemu s difer aftomet fasor o s &)
A 15% | At W 18% o &H B
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T HH AT TR 30% 1% o faerd st aEn x feet 2
Ta |qut 0 = (x + 600) ferex

Thfay 30% x + 12% T 600 > 15% T (x + 600)
iR 30% x + 12% T 600 < 18% T (x + 600)
el 0 12600y 2 (x4 600)
100 100 100
30x 12 18
3R Too  Too (600 < g G+ 600)
7 30x + 7200 > 15x + 9000
3R 30x + 7200 < 18x + 10800
B 15x > 1800 37 12x < 3600
0 x> 120 3R x < 300,
7o 120 <x <300

T YRR 30% 71 o faerad &t s1efise |/ 120 forex 9 stfees qen 300 faer 9 5
g1 =feu)

e 5 U¥ fafaer goawacit

YT 1 T 6 dF i AR il A HifST:

1. 2<3x—4<5 2. 6<-3Q2x-4)<12
3. —3<4—7—2x<18 4 —15<2072D o
+
5. —12<4—3—)5‘<2 6. 7swsll.
e 7 W 10 T 1 FTEHRIS HI B ST 3 7ok 8 ! He @ W ey
Hifsu|
7. Sx+1>-24, 5x—1<24
8. 2(x—-1)<x+5, 3(x+2)>2—-x
9. 3x-7>2(x-6), 6—x>11—-2x
10. 5Q2x—7) =3 2x+3)<0, 2x+19 <6x+47.
11. T faer 1 68° F 3R 77° F & H&g W&l 2| Sfcqad Tom W) foerea o aaae

wmmﬁﬁq,aﬁ@%\qﬂqwﬁﬂmwﬁaﬁ?uﬁFzgcmzél
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12.

13.

14.

Tfora

8% ek Tfae o faeem ¥ 2% difte Tfae &1 faeem et @ (dilute) fhan
S @1 g g ° sifte e 4% @ e qen 6% § %9 e =iey) 9t
AR 9 8% oo &t AN 640 e & af 91a wifeie o 2% faeem & fhaa
et sud faam g2

45% 3 o 1125 forer faeram | foran art fiyetmn s for ftomdt fasor 5 ora
25% 9§ Afgd g 30% ° HH B SMT?

T A & Aifgh-afed (1Q) e %1 ¥3 Fefafed 7:

M
Q= AL 100
CA ’

&l MA AHfGe 371g 3R CA HIeshtt o1g 21 3% 12 o 1 271y o =i o
T 9 i 1Q, SHMHHT 80 < 1Q < 140 G = B, A 39 THE oh d=dl hl
AHfe Y &1 IRER A0 HifT)

HRTIT
Teh 7G(HeRT, T Idfaes G&AsT 91 & sisia ool § <,>, < I > o 98
o AT H S @
T ST o A 9el W WHE H©d Sl o1 SR S ekl
Rt oTafheRT o M1 Uell ! THM ST, T&A 9 TN (A R femen S
Tohdl €1 W I 9l Rl THE FRUMHS H@ ¥ O (A GH) HH T
TRt o fog TRIER 9%d 9 T
xéh_‘s:ftﬂﬁ(Values)ﬁﬁ@ﬂ%ﬁﬁﬁ@@?%mﬁ,ﬁ
STEfHHT H1 & Fed B
x <a (T x> q) F G W R AE Tied o faw g& @ | g&
a R T B A Jd T, ¢ 8 (A1 ) AR HT G @1 Sl Tl el
FI I 2
x< a (A x 2 q) F G W W @ Gied & faU & T | 9@
a T TH BT el Id T ¢ ¥ 18 (AT TE) 3R T T& &N Hl T2l
HTell Y A B

4

 —
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